chain is then assembled with additional tiers provided by the suspension-feeding benthos (e.g., 62 brachiopods, bryozoans and corals) and nekton, themselves prey to a range of predators, including 63 the trilobites, with orthoconic cephalopods and fishes at and near the top of the food chain. The aim of the present paper is to model possible patterns of biomass production in the Ordovician GOBE has also been recognized based on these studies.
93
Biodiversity is a measure of the number of biological organisms present at a given moment, but 94 usually provides no information about the abundance of these organisms. Little attention has been 95 paid to the evolution of the biomass in the oceans (e.g. Franck et al. 2006; Kallmeyer et al. 2012) .
96
Similarly, the evolution of the abundance of nutrients available in the oceans during the history of including that during the GOBE.
102
A few authors attempted to understand the evolution of the marine biomass during geological time. Ocean productivity largely refers to the production of organic matter by 'phytoplankton' (e.g. Sigman
120
& Hain 2012). In summary, most of the single-celled phytoplankton are 'photoautotrophs' that use 121 nutrients and light to convert inorganic to organic carbon. They are subsequently consumed by the 122 'heterotrophs,' that include the 'zooplankton', the 'benthos,' and the 'nekton.' The most important 123 nutrients necessary for the phytoplankton are nitrogen (N), phosphorus (P), iron (Fe), and silicon (Si), 124 while sunlight is the basic energy source needed. Until recently, it was assumed that the larger parts 
181
The oceanic component is an up-to-date, hydrostatic, implicit free-surface, partial step topography 
261
Phosphate is initialised with its present-day depth profile. For each simulation, the physical ocean-
262
atmosphere-sea ice model is first run until deep-ocean equilibrium is reached (≥ 2000 model years).
263
It is subsequently restarted with marine biogeochemistry for 550 additional years and climatic fields 264 used for analysis are averaged over the last 50 years of the simulation. In time: throughout the Ordovician
295
The three studied time slices share a certain number of common features (Fig. 1) . The western 296 margin of Laurentia, first, is associated with high levels of simulated NPP. In both hemispheres, the 297 mid-latitudes are further characterised by zonal currents inducing Ekman pumping and the upwelling 298 of nutrients fuelling a strong productivity. On the contrary, low marine productivity levels typify the 299 tropics (30°), the margin of Gondwana situated over the South Pole and the Northern high-latitudes.
300
A local minimum persists throughout the period at 30° S between the western coast of Gondwana 301 and the tropical landmasses.
302
Nevertheless, major changes can be observed from 480 Ma to 440 Ma (Fig. 1) . The most considerable 
Discussion

317
Here we compare our modelling results with the Ordovician geological record in order to validate our 318 simulations. We also discuss some enigmatic biotic events in the light of our model runs, such as the 319 sudden and widespread bioherm development that punctuated the Late Ordovician of Baltoscandia.
320
Geological evidence for upwelling systems (Fig. 1A) . Best match is observed on the western margin of the tropical 343 landmasses, i.e., Laurentia and Gondwana. Some data points are more difficult to explain (e.g., in 344 southeastern Laurentia), and the most outstanding model-data mismatch is observed in Baltica.
345
Clearly, our simulation provides no explanation for the preservation of cherts in that precise location.
346
In order to explain the discrepancy, we emphasize that the spatial resolution of our model (ca. 300 
